Introduction
A typical feature of care for older people is multi-morbidity with ensuing polypharmacy and using drugs with increased occurrence of adverse effects including drugs prolonging QT interval. There are many other causes of QT interval prolongation in old age like hypothyroidism, hyperkaliaemia and hypomagnesaemia, left ventricle hypertrophy, heart failure, hypertension, diabetes mellitus, and obesity, which can augment effect of drugs. Prolongation of QT interval is associated with increased risk of torsades de pointes, predisposing to ventricular fibrillation.
The Aim of Study
The aim of the study was to learn use of drugs prolonging QT interval in patients at the time of admission to geriatric department
Patients and Methods
The whole group comprised 228 patients (65 men and 163 women) with average age 82.4 years. (Table 1 ) 80.7% of the patients came from home, the rest were transferred from other departments. Use of QT prolonging medication [1] was recorded from the last treatment documentation before admission.
Corrected QT interval (QTc) was measured by ECG apparatus CMS 1200 G (Contec Medical Systems Co., Ltd.) in 192 patients. Patients were distributed to 3 categories according to QTc: 1 normal, resp. borderline (men <450 msec, women <470 msec), 2, prolonged (men >450 msec, women >470 msec) [2, 3] , with increased risk of complications (men, women= >500 msec [3] . 3-month survival was ascertained in 95 patients. Data were processed with standard statistical parametric and nonparametric tests (chi quadrate test, Student´s test, F test). The statistical significance was set on level p 0.05.
Results

67
.5% of the patients used at least one drug prolonging QT interval (Table 2 ).
There was no significant difference between men and women.
Patients transferred from other departments used QTc prolonging drugs more often, but this difference was insignificant (Table 3) .
Patients used 26 different drugs prolonging QTc interval (Table 4) .
The most frequently used group of drugs were diuretics used by of 36% patients. The most often used drug was furosemide used by 32.5% of patients. The second most used group were antipsychotic drugs which were used by 24% of patients. The most often used antipsychotic drug was Tiapride. used by 10.4% of patients. The second most frequently used medicament was pantoprazole used by 22.5% patients. Antidepressants were used by 15.4% of patients. The most often used
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Sex
Patients. who did not survive 3 months used QTc interval prolonging drugs significantly more often (83.3 % versus 67.5% (Table 5) .
QTc interval was significantly longer in deceased patients (Table 7) .
This difference was significant in age groups 65-74 and 85 plus (Table 8) .
Mortality rate rose with severity of QTc prolongation. This increase was significant in patients with QTc longer than 550 msec (Table 9 ).
There was no relation between number of drugs and length of QTC interval (Table 10 ).
Patients using 3 and more drugs had a significantly higher 3-month mortality rate (Tables 11 and 12 ).
Discussion
Use of drugs prolonging QT interval increases risk of torsades des pointes development with possible progression to ventricular fibrillation. The study NHANES III (The Third National Health and Nutrition Examination Survey) found out that use of drugs with potential to prolong QT interval in last month double risk of QT prolongation [4] . QT interval can be prolonged by many drugs which use older people often. These medicaments were used by 67.5 % of patients. Use of drugs is influenced by type of population. Drugs prolonging QT interval were prescribed to 18% of emergency department patients. 1.6% of them used more than one of these medicaments. Prescription rate of these drugs has increased from 10.4% to 22.2% in period 1995 to 2009 [5] . Our data are closest to findings of German authors who found out that aforementioned drugs were used by 58.7% of patients hospitalized at geriatric department [6] 23.7% of our patients used more than one drug prolonging QT interval. which is in concordance with the aforementioned German study (22.1%) The array of drugs prolonging QTc interval consisted of 26 medicaments. Table 12 shows comparison of different medicaments prolonging QTc with the aforementioned German study [6] .
German authors revealed use of another drugs prolonging QT interval (Mirtazapine. Melperone. Domperidone. Xipamide. Amitryptiline. Formoterol. Pipameron. Amantadine) which were not used by our patients. More frequent use of quinolones and diuretics in our study can be explained by more acute character of our department. The German study included also patients from rehabilitation units. Patients at our department had multiple chronic conditions and they were hospitalized for acute problems e.g. infection. heart failure. Our patients used antidepressants less frequently than German patients (15.4% versus 23.2%). The most frequently used antidepressants (citalopram and escitalopram) have high potential to prolong QT interval. Their use was less frequent than in the aforementioned German study (21.1% resp. 10.9%) Usage of drugs prolonging QTc was associated with higher 3-month mortality. Deceased patient used these drugs significantly more frequently (83.3 % versus 69.7%). 30 (36.6%) of 82 patients who used medicaments prolonging QT interval died. Only 5 (16.7%) of 30 patients who did not use these drugs did so. QTc interval was significantly longer in patients using drugs prolonging this interval. QTc was significantly longer in patients who passed. This difference was significant in women and in age groups 65-74 and 82 plus years. Higher mortality in patients using QTc prolonging drugs was also observed by Dutch authors who found an almost trebling in the risk of sudden death in patients using these medicaments [2] . Relation of QTc interval prolongation was also revealed by Israeli authors who found out that deceased patients had prolonged QTc intervals more frequently than surviving (9.6% versus 6%) [7] .
A more detailed comparison is no possible because we did not analyses cause of death.
Additive effects of contemporary use of more drugs prolonging QTc on QTc duration was not confirmed. which is in agreement with Dutch authors [8] .
We observed that the use of 3 and more of these drugs was associated with increased mortality rate. 53.9% of our patients had a QTc longer than 470 msec. 43.7% of the patients had this interval longer than 500 msec. what is significantly more than it was revealed by other authors. Prolonged QTC interval was observed in 25 % residents of a nursing home. Only 15% of them had a QTc longer than 500 msec [9] . QTc interval was prolonged in 32% of patients in geriatric department [7] .
Higher prevalence of QTc interval prolongation in our department can be explained by more serious condition of our patients as it is evidenced by their higher mortality rate (30.6% versus 6%) than in Israeli study) [7] .
Due to limited number of patients in our study it was not possible to analyse potential of different drugs to prolong QTc. From a practical point of view. it is important that citalopram which belongs to drugs with a high potential to prolong QTc [10] was used by 6.1 % of patients which is much less than it was in the German study (15%) [6] . Usage of other higher risk drugs was comparable with data from the aforementioned study except for more frequent use of quinolones in our patients (5.6% versus 1.3%) and more frequent use of escitalopram in German study (8 
